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[0018] 

15 As the colored ball to be used, a ball, in which a semisphere is charged 

and each semisphere has a different color, can be used. As shown in Figure 7, 
the colored ball can be formed by coating a semisphere of a white material 80 1 
such as titanium oxide, zinc oxide, aluminum oxide, or the like, with a colored 
material 802 such as a coevaporation layer of magnesium fluoride and 

20 aluminum, a titanium carbide layer, or the like, or formed by coating the 

colored material 802 with the white material. Alternatively, the colored ball 
can be formed by laminating a colored material 804 and a white material 805 
on the semisphere of a ball 803 of a transparent material such as glass etc. 
[0019] 

25 Alternatively, on the semisphere the microball 803, a light reflective 

layer made of metal and a colored layer may be formed. 
[0020] 

When the light reflective layer and the colored layer are formed only 
on the semisphere of the microball 803, optically transparent microballs are 

30 used. In the case where the colored layer 804 is formed on the light reflective 
layer 805 on the microball, by directing the colored layer 804 toward the 
viewer, the colored black can be displayed. Furthermore, in the case where 
the non-colored side is directed to the viewer, the incident light is reflected by 
the light reflective layer 805 via the optically transparent micro balls. At this 

35 time, the microballs function as a spherical lens and light is scattered in the 
various directions different from the direction in which the light is incident, 
thus enabling white display. In the case where the light reflective layer 804 



1 



is formed on the colored layer 805 on the microballs 803, by directing the non- 
colored layer to the viewer, black color can be displayed via the microballs. 
In the case where the light reflective layer 804 is directed to the viewer, the 
light incident in the microballs is reflected by the light reflective layer having 
5 a spherical shape of the microball, and reflected in the different direction 
different from the incident direction, thus enabling white display. 
[0021] 

Furthermore, on one semisphere of the microball 803, in the case 
where the light reflective layer made of metal is formed and on another 
10 semisphere of the microball 803, the colored layer is formed, the microball is 
not required to be optically transparent. 
[0022] 

The principle of display of the colored ball will be explained in more 
detail with reference to Figure 6. A white microball 1 is formed by 

15 laminating a black colored layer 2 on the semisphere. As shown in Figure 6, 
in the case where the black side of the colored ball is directed to the viewer, 
natural light is reflected by the black colored layer 2 and the color of the black 
colored layer 2 is exhibited to the viewer. While, in the case where the white 
side of the colored ball is directed to the viewer, natural light is reflected by 

20 the microball 1 and the white side can be seen. As for the size of the 

microball, the diameter of the ball is preferably 200 ix m or less so that the 
diameter of the ball is not more than one pixel of the display device. The 
shape of the microball is not particularly limited insofar as it has a curved 
surface such as sphere. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a flexible 
microball rotation type display device by pushing a mold 
for forming spacings for holding colored balls to a 
thermoplastic film and forming the spacings. 

SOLUTION: The gaps are formed in the first film 102 by 
using the formed mold 101. The film of a thermoplastic 
resin is heated to a substrate and is softened (a) and 
thereafter, the mold is pushed to the film (b), by which 
the gaps 103 are formed (c). Next, striped electrode 
patterns 104 are formed on the non-worked surface of the 
film. The colored balls 105 formed in two colors are fed 
into the respective gaps of the film (d). After the gaps 
of the film are internally filled with a high-resistance 
liquid 106 (e), the second film 107 is stuck to the 
surface of the previous film and only the circumferences 
of the films are stuck by using thermal fusion by heat 
or adhesives, etc., (f). The electrode patterns 108 are 
then formed on the non-adhesive surface of the second 
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